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table 31). 

The ratio of kernel types on the testcross ears of those plants in 

the progeny of plant 66298-8 that were Y Spm/y+ in constitution is 

given in line 2 of table 31, It may be noted that the percent of recom- 

binants in the variegated class of kernels on these ears resembles that 

obtained from tests of the Y Spm/y + plants in the progeny of plants 

6629A-1, A-4, A-6 and A-7, discussed in the previous section and suxjmarized 

in table 29. Among the plants having more than one Spm in the y bearing 

chromosome, different groupings with regard to position of the Spm elements 

&-&&+e+-@&s could be made based on the ratio of phenotypes appearing on 

w 
the testcross ears produced by each. 

4 They fell into two main groups, as 

shown in lines 3 and 4 of table 310 In addition, there were two plants 

on whose testcross ears the ratio of kernel types did not fit that given 

either in line 3 or 4 of table 31. The kernel types on the ears these 

two plants produced are entered in lines 5 to 7 of this table. 

From the tests conducted with the progeny of plant 66298-8, it would 

appear that this plant had one Spm element which occupied the same 

position in chromosome 6 as in the four Y Spm/y + plants in culture 6629, 

and that althowugh transposition of it away from this location occurs, 

the frequency me of this is not high. The second Spm element 
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in this plant, also located in the Y beorang chromosome, appeared to undergo 

more frequent transposition. This e#3zzt resulted in placement of it 

usually at new locations within the Y bearing chromosome 6 and less 

frequently at locations that do not show linkage with Y. 

Progeny Test 3, figure 2 

Plant 662911-2 obviously had more than 2 Spm elements, as the 

ratio of kernel types on its testcross ear, given in table 5, indicate, 

&Q it&= & - 
Kernels were selected both from the/main; ear' and from the ,,&ller ea? of 

this plant and sown in the summer of 1954. Only those p&ants derived from 

the colorless, sh2 classes were examined in detail for the Spm constitution 

in each. Tests conducted with them established the fact that the parent 

plant had a high number of Apm elements in it, The ten plants derived from 

the colorless, sh2, Y class of kernels on the tiller ear of this plant 

had the Spm constitutions given in table 32, It was not spssible to 

establish the exact number of "pm elements in plants that obviously had at 

least 3 of t&em. More than 3 Spm elements could have been present inLgw$ 

them. It was clear, nevertheless, that in several plants, 2 Spm elements 

were present, each of which was carried in the Y bearing chro!llesome 6, 

In addition to the-10 plants, mentioned above, 8 other plants 

derived from the colorless, sh2, y class of kernels on the tiller ear of 

plant 66298-2 were also examined for Spm constitution. Three plants had 
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1 Spm and it was not linked with either pr or wx in any one of them, 

Three other plants had 2 Spm elements. In one of these plants, one of the 

two Spm elements was located in its wx carrying chromosome 9. The kernel 

types on the testcross ear of this plant were as follews: 35 pale colored 

Wx, 8 pale colored wx, 47 variegited Wx, and 80 variegated wx. In each 

of the remaining two plants, at least 3 Spm elements were present. In 

one of them an Spm element appeared to be located in the wx carrying chromo- 

some 9. On its testcross ear the following phenotypes appeared among 

its kernels: 21 pale colored Wx, 2 pale colored wx, 97 variegated Wx, and 

117 variegated wx. 

Progeny Test 4, figure 2 

In order to further investi@e the location of the Spm element in 

the y bearing chromosome 6 in the progeny given in ta'ble 32, twenty kernels 

were selected from the variegated, Y class on the ear produced by plant 

6667F-11, line 2, table 32, which was considered to be Y Sp$ Spm/y ++, 

They were sown the following year under culture number 6884. Ninteen 

of the twenty plants derived from these kernels were variegated, as 

expected, but one was totally pale colored and/zne of the kernels on the 

testcross ear of this plant was evidence given of the presence of Spm. 

Testcross ears were obtained from 17 of the 19 variegated plants. They 
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fell into four groups with regard to Spm constitutions, as shown in 

table 33. Three plants were Y Spm/ y +. On the testcross ears of two 

of them, the ratio of kernel types, line 1, table 33, was quite similar 

to that on testcross ears produced by the Y Spm/y + plants in table 30 

and by the majority of their Y Spm/y + progeny, already discussed. On the 

testcross ear of one plant, however, the ratio of kernel types suggested 

that the dpm in it was carried in the Y bearing chromosome but at a position 

closer to y than in the two Y Spm/y + sister plants (line 2, table 33)0 

Twelve other plants were ' Spm Spm/y + + in constitution (line 3;table 33). 

The two remaining plants had an Spm in the Y bearing chromosome and in 

addition, another bpm element not linked with Y (line 4, table 33>0 

From the ear of the main stalk of plant 66298-2 (see t:ible 5), only 

those plant that were derived from the colorless, sh2, y class of kernels 

were examined for the Spm constitution in each. These were grown under 

culture nu@ber 6668C. Among the nine plants tested in culture 6668C, two 

had no Spm. Three plants had 1 Spm and in one of them, plant 6668C-6, 

this Spm was linked with pr in chromosome 5, as shown in line 1 of table 34, 

On this ear, accurate classification for the alleles of yr and pr was not 

possible for all k.;rnels in the pale (no Spm) class and therefore, both 

pale phenotypes are combined under the heading of rlYalefl. In the four 



130 

remainipg plants, 2 Spm elements weBe present and they were not linked with 

each other. ln ..oT)e of them, one of the Spm elements was linked with pr 

in chromosome 5. The phenotypes of kernels on the testcross ear were 

as follows: 96 pale colored (both Pr and pr included), 97 varigated, Pr, 

and 145 variegated, pr. In another of the plants h..ving 2 Spm elements, 

plant 6668C-3, one of these elements was linked with wx. The ktrnel 

types on its testcross ear are given in line 1 of table 35. hubsequent 

tests conducte;l with the variegated kernels on this ear will be considered 

shortly. 

Progeny Test 5, figure 2 

In order to investigate further t$te location of Spm in plant 6668C-6 

(line 1, table 34), and the stability of it at this location, ten kernels 

were selected from the vriegated, Pr (recombinant) class of kernels on the 

ear it produced and these were sown in the summer of 1955 under culture 

number 6877. Nine of the 10 plants derived from these kernels were 

variegated. One, however, was totally pale pigmented. As will be shown 

later, an Spm element was present in this plant but it was in its inactive 

state. Testcross ears were obtained from 6 of the 9 variegated plants in 

culture 6877. "n Spm was present in each but in only 3 of them was it 

linked with Pr in chromosome 5. The Spm in the other three plants gave no 
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eviddnce of linkcige with pr. The types of kernels on the testcross ears 

produced by each of these 6 plants are given in table 34. Among the 

3 plants carrying Spm in chromosome 5, the position of it within this 

chromosome does notappear to be the same. Certiingly, its location in 

plant 6877-4 differs from that in either plant 6877-l or plant 6877-20 

It should be emphasized that the kernels selected from the ear of plant 

6668C-6 were in a recombinant class. The recombinant classes arise from 

two distinctly different events. One is typical crossing over between 

homologues. The Spm is transfered from one homologue to the other without 

its undergoing change in location. The second event is premeiotic 

transposition of tiprn which places it at another location in the chromosome 

complement. Subse>uent meiotic segregation may result in its inclusion$ 

in a nucleus having the allele of the marker to which it was formerly 

linkwd,& As a general rule, within the recombinant class, increasingly 

higher proportions of kernels having a transposed Spm element will 1pe 

b$& P the closer is Spm to the genie marker. 

Progeny Test 6, figure 2 

As mentioned above, plant 6668C-3 carried two Spm elements, one of 

which was linked with wx in chromosome 9, as shown in line 1 of table 350 

It was desired to obtain plants in which the only Spm present was carried 

-i n nh 



kernel types on the testcross ears each produced indicated;: i table 35. 

linked 
Three plants had 2/Spm elements but no evidence was given of linkage 

of them with either Pr or Wx. One plant had 2 Spm elements, not linked 

to one another nor to Pr or Wx. O$plant had at least 3 dpm dements. 

There were so few pale colored kernels on the testcross ear of this plant 
4 Q/q&&J ; tzLdt7: .ML.4n~ I 

that -linkage with either Pr or Wx could not be m. 
A 

The testcross ear produced by another plant had oniy a small basal sector 
!\ 

in which variegated kernels appeared. All other kennels on this ear 

were uniformly pale colored,'%he phenotype produced by aim-' when no Spm 

is present. 

A total of 40 ears we:-e obtained from the testcrosses conducted with 
/ 

the variegated plants in culture 6872, just described. Five ears had 

sectors in them in which all kernels were pale colored (no Spm) and they 

appe red only on errs of plants in which 1 Spm was present. The rate 

of apperance of such pale sectors was considerably higher than had been 

$r.v P ,&, t&u.h d-s 
observed on testcross ears produced by plants w>l 

JJI: L'I !A& 
Spm,carried in Me 

&T&&Q 
4 

/" 
,i 

'-, 
~chromosome 6'discussed previouslyi 

2 ___.. - --.- -.- ../ On the ears pl these latter 

tk ctt ) 
plants pale sectors appeared only very infrequently. Obviously,,, the Spm 

element in some of the plants of culture 6872 was undergoing change w 

development and this was evident on the ear produced 

by one of the plants in which it was located in chro:.:osome 9. It was 
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in chromosome 9. Therefore, 30 kernels were selected from the 

vriegsted Wx class on the ear of plant 66686-3 and grown in the summer 

of 1954 under culture number 6872. Twenty-nine of the 30 plants derived 

from ~xk~x~r~x~xAA~~ these kernels were variegated but one was 

uniformly pale pigmented and none of the kernels on the testcross ear it 

produced gave evidence of the presence of sprn in this plant. Testcross 

ears were obtained from 27 of the 29 variegated plants. -ct could be 

concluded that in 19 of these 27 $lants, 1 Spm was present but it was not 

linked with Wx nor with Pr. Three other plants had only 1 3pm and in 

each it was linked with Wx in chromosome 9, as the 



therefore dekided to investigate further the behavior of We Spm %kt&-w~ 
located in chromosome 9.“ 

Progeny Test 7, figure 2 
The kernel types on the testcross ears produced b:r the three nlants 

in culture 6872 in w icb Spm was located in chro -osome 9 are entered in 

table 35. As may be noted, the percent o f the rccombj.nant classes 

WY-f@  
I .: 

bd It age::r& that the Spm ele.gent in plant 6@72A-12 WM undergoing;: change 
J-4 

Ti!uw 
in location early in development. It%r f?Wn, B t was decided to test 

. the ~$.QL~C..&L2 fLt&lY * 
i 

the beh,,vior of WSpm 3&t in/@ -r. ' . W, L,rnels 

were selected from the vari,::gated, Wx class on the enr of the main stalk 

of this qlant and SOWI under culture number 7203‘5 in the summer of 19551 

Thirteen slants were obtained from these kernels. Twelve of them were 

variegated but one was totally pale pigmentedland no evidence of the 

presence of Snm was obtained from test crosses conducted wit3 it. "ince 

the pu.rnoce of t is experiment was to determine Spm nux-iber and locatj.on 

plant were used in the test cross. Pollen from ~jlants;\homo_:igous for 

state 5718 a;'"' and for the recessives, pr, y, and wx, was placed on the 

.O,dJ~~ silks of each e::r of MU&I plant. Altogether, 26 ears were obtained from 

the 12 plants having Spm, The Spm constitution and locztion with. res;-!ect 
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Wx is summarized in table 36, In one plant, no evidence was given of 

linkage of Spm with Wx in any one of the four tested parts of this plant 

(plant A-7, table 36). Spm was lined with W& in some part of the other 

11 plants but not in all tested parts of each‘plant. It was obvious 

that the Spm in these plants was undergoing change in location in 

somatic cells and that the time of occurrence of this was early in 

development. dor those parts of these plants in which one Spm was 

present and carried in the Wx Pearing cin%nomome 9, tne kernel types 

on each ear ,tihich gave evidence of tthis is shown in table 37. From the 

ratio of types on these ears, it could be suspected that the Spm did not 
plants 

occupy the same position in chromosome 9 in all gxsf;~ or even in 

different parts of the same plant. The kernel types appearing on each of 

the 9 other ears obtained from the plants in which Spm was present are 

given in summary form in table 38. 

Progeny Tests 8, 10, 11, and 13, figure 2 

The early occurring transposition of Spm in plants in culture 7285 

was so strikingly expressed that it was decided to continue investigation 

of its behavior in plants of the following generation. For this purpose, 

varieg:ted kernels in the Wx class were selected from the four ears 

indicated by footnotes in table 37, and these were sown under the 
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given culture numbers in the summer of 1957. Thirty seven plants were 

obtained from them. Thirty-six$ of these plants were variegated. One, 

however, was totally pale colored and no evidence of dpm appeared among 

the kernels on the testcross ear it produced. All fertile ears of each 

plant were used for the testcross. The Spm constitution in the tested 

parts of these plants is summarized in t$able 39. Again, in ti;is 

generation, early occurring transposition of Spm was noted. The 

shenotypes of kernels on ears produced by those parts of a plant that had 

I? Spm, carried in the Wx bearing chromosome 9, are entered in table 40, 

and a summ.:ry of all others is given in table 41, 

The behavior of the isolate of Spm that was present in the plants 

just described, was consistent with respect to time of occurrence of 

transposition. Lt was occurring in some cells early in plant development, 

Other isolates of Spm differ in this respect and, as mentioned above, 

early occurring transposition of it in the Y 8pm/y + plants, previously 

described, was infrequent. Among 40 Y Spm/y + plants in which more 

than one part of a plant was tested,for Spm constitutinn, only 1 case of 

change in Spm was noted and this was produced by inactivation of it 

rather than by its transposition. The Spm at the given location in 
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in chromosome 6 does undergo transposition, however, but the time of 

occurrence of this was usually late in plant develppment rather than 

early in development. 

The frequency of occurrence of transposition at any one time appears 

to differ with different isolates of Spm. j'or some of them, this is 

quite infrequent in that only rarely is a case of transposition detected 

either in the plant or in the gametes it produces. With some other 

isolates, on the other hand, a burst of transpositions occurs in sporogen- 

ous or spore cells. As a consequence, a l.irge fraction of the Spm 

carrying gametes of such plants hive a ndwly transijosed Spm in them. 

But, before examples of this are discussed, another experiment of small 

scope,conducted with the Spm element that was present in plants of 

culture 7285 (tables 36 to 39),will be described. 

Progeny Test 9, figure 2 

The plants in culture 7330 (table 40) were derived from variegated, 

Wx kernels on the second ear of the main stalk of plant 7a85A-1 

(table 37). The spm in this part of the plant was carried in its Wx 

bearing chromosome 9. In the tiller of this plant, one Spm element was 

present .bUt on the testcross ear it produced, no evidence was given of 

linkage of it with Wx. It was desired to examine the Spm constitution 
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in different parts of plants derived from variegated Wx kernels on this 

in %m 
tilBer ear in order to determine if/any of them linkage of Jltx with Wx 

would be found. Eleven plants, all of which were variegated, were 

grown from sucf kernels under culture number 7331. (See line 1, table 

42 for the kernel types on the $ar from which these kernels were selected.) 

Testcrosses were made with all fertile ears of each of these 11 plants. 

Only one ear was obtained from 5 plants and one Spm, not linked with Wx, 

was present in the part of each plant that produced an e.-tr. Another 

plant produced 4 fertile ears. One Spm was present in the four tested 

parts of this plant and in no part was it linked with Wx. The kernel 

types on the ears these 6 plants produced are entered in line 2 of table 

42. Some part of each of the five other plants in culture 7331 had more 

than one Spm element in it, as shown in lines 3 to 8 of table 42. One of 

the tillers of plant 7331B-5, however, h:zd only one Spm in it. 



j ,. 2( 'Zxcept for the ezr of one tiller of plrnt 5, the rctics0.f ke:-nel t:,.Tes on 
'. : 

ears produced b:; diff'e- ent m rts of each plant in culture 7331 tha2; ht~d. 

more than one Snrn clement in it were very much alike. Dj.f:~e~.;cnce s in 

this rescect$ we:-,e ex-pre ssed bet.;een nlan-ts, ho: ever. The number of 

plants tested an5 the nzlber o:? tests ccilducted with e:.ch ;,lant are too 

few to draw definite conclusi ns regarding the beh,vior of this SFrn 

follo~~ring its transnosition in a somatic cell of -slant 7285A-1 from a 

position in chro-::cso:;:e 9, giving link:.;-e with ::.ix, to a new location in the 

chrome some corlple--Tent. It is evident, nevertheless, that subscauent 
c 

- ;: m;-'T:. _- 

. 

that showed 1inkaF:e with l;ix. 
-pgy; ;&J..), Y&a y i 4 

c" _"W ,...-.. +.&*~ b&# .T.-~Le.. I- .Iq-r* one . . That trans:Tosition of Snm from $ location m -h&~ 

fiz2si! 2zAixhB to a new location * result in marked change in tine and frequency 
&)&qpix AA 

of occu:;rcnce of trans osition i-,ras strikingl:F ex?:,r::ssed in one cnse. 
* '. 4 

In part II of t::is renort, tests co ductod wit? the propeny of the Y Spm / 

by slant 66&C-7 in the progeny of l:lant 6629A-l W#B quite aberrant, and 



in this pro>rzny (set paH%G$G%%f :.,able 26). I-t was decided, 
a;>e 

therefore, to exa?:iine some of 
of lant 6666C-7 whose kernel tyi-:esV‘ 

the pr0,gen.y on% th&e r/entr:rsd in 

m of' tni:,le 26. Two variegated !,;:;:nels in the x class on t;:)is ear 

and 3 variegated k.:;nels in the y classwere gro+m,,under culture numbers 

689_5A and 6895B in the summer of l955. Tests or" the Spm coI:stifxtion of 

each of' t?le five plants derived from them gaye suprising re sul t s . One 

Spm m.s present in vlant 6895A-1 and it ~8s c1o:;el-y linked to Y. On the 

test cross ez of this plant there were 167 pale colored kernels of tr::ich 

10 were Y and 157 wez'e y>and 162 variegated ka nels of' rL?ich 15'3 vere 37 and 

9 wc: :-ae y . In additi.on, the:>e was a smzll sector in w?lich only pale cola:-.ed 

kernels :IV!: x:ed; 21 kernels in this sector were Y and 26 were y. 

Plant 6899-2 had 2 Spm elements, one of which was carried in its 

-ho gf&,@ .L.% b. i&pJj j&j 
Y bearing ch.ronoso:~e 6, In addition to one l;c:.nel. m a mu-Lx!nt of m-1 a fi A IL J 

there we:'.e 91 pale coloiTed kernels of which 39 were Y and 107 we:?e y4 
$y4 ;! -z':, '-, ,"@*.i:pl;.F jc+t:,: UJ LA,!J&& \ f 0 MLlk L y Gw.& 1 o-1 I.&a% r( : &-. _ 

No Irin~~ni:c of -q-t *,t Tj 
< 

it;-:/rF:r or w.SS ?Yx was ;::.von. , 
JiAMuwy +-a~& 

v 

Plant 6875%1 a~~~;&.d one Spm,and it was not linked to eit'ner 
J A&isA ir,&\al\ 3 

pr or IJx. On its testcross ear there w>s one kernel with a mutant 0"' a m-l 
1 \ 

AmonE the other k;.:rnels, 119 were pale colored and 133 were variegated. 



Plant 6895'~-2 had one Spm ele::lent an& it was linked wit11 Pr in 

chl~o~:lo soYle 5. Among the kernels on the testcross ee::; it produced the 

following phonot;:oes apconred: 74 pale colored, Pry: 154. pale colo.,ed, pr : 

131 variegated, Pr : 71 variegated pr. 

Plant 6895B-3 had one S;nm element and it was linked with Jx. Among 

the kernels on the test cross ear it produced the following pile-not-:T-es 

Sppe.,i-ccl: 91 pale colored, Vx : 184 i-iaLle colored, wx : 117 variegated, 

progeny of plant 4666C-71, %p"E" 
the diffe-enczin .W cons:;itution and Location 

fIbhvJq&~ ^neyn&&& 
wivzhM4bw was m . B0tl.Y testcross ears nroduced by the _. 

narent plant we:'e partially st rile in that some ovules did not :>roduce 

kernels and oth::rs produced k:,rnels that were a?,ortive in their development. 

Also, on both ears, the percentage of key-nels having Spm was low. On 

none of the ears of the 5 progeny 

noticable reductj.on in proportion 
&J &c+C"k 

by plant 6894;3-3 and t;lis did not 
4 

Tjlants was sterility expressed,& a 

of kernels having Spm was exhibited only 

ap?Troach that gi.ven by the e:\rs of the 

pa:_:ent :~lant. Obviously, there must have j;een eith,-.r a burst of 

F(bw3 
tr,nsnositi ns of Spm in th&? plantlmo::t of vhich occurred IaLe in 

4 

development, (r a succession of such transpositions >lendir:g to the. formation 
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of gametes in which Spm occu:::ied various diffe:-ent locc-Lion i_n the 
q '$h f-yk. r&JJ$ y ?,I.' L.4~3 

chrozosome co;11 ,Lement, 
p($?ty t-hi :J-&.~.a$ 

“'- -~~f$,-&, ,.- 
tests we;e conduc%ed wit- plants derived from the vrriegatod 

r *( . . ,j., ,, i t L ' 

keynels on the emrs produced by plant$ 6899-1, in which S?m was closely 

ci%J IL6 
linked with y, and by slant 689sB-3 in whi.ch Spm was linked with Mx, 

&l.& fq.h@"~.,p p 1 A 
@ ith rs@r? ho f;he 

+&VI ‘&.a.r, -E-L &.&3&j 
twke+e& behavior of 13T)m, Ws2 ;=rwny +M 

e strikinyl;: diffeaent,rW. b-3-A 
The Spm in plant 6895'A-1 m 

xi c ((7 *eta ‘1 :$4, &&.@ 6, :~I;? C.hRLM '6 ? 
relativeI-;:- stable in location whereas thi?-t in lant 689sB-3 underwent 

f-I J 4 flf 

many subseauent tr nspositic.ns, ~. It may be recalled that the Spm in 
-L!wqw- 'w, \j\ b( { iU3 j -q J 

nlant 6666c-7 
1,11 I '$1 

was derived fro:; that 'in plant 6629A-1 *a &fj - T 
4 ihe Spm in 

all subsejxent 

el.en:ent itself in that some char,ge may 
,Cl I‘ 9. &‘[ ‘,.“Wf.& UC C’ qT 

occur to it sg the trcnspesiticn 
0 'A & @?hh d&@A,td, - ' 

pI-ocess, Iw th$Scontrol may r::flect the pcrtFcular or,FLnizatcon 

&A 
of the ,-enetic materials at the site it occupples at any o::e tip&e, 

4 

Evidence for this 1attF.r inteiq-.etation was obtained Yrom stud' 
T 

of the 

IA3 - AC s::stem. Two indepel-ldentl:! occurring cases of insertion of Ds ju::t 

to the left of $hl in chrrj-lcsc~~ ..e 9 resulted in fixation of Ds at this 



location. Altho:-gh many thousands of kernels were examLned in any one of 

which an b3tered location of i>s c0u.l.d have been detected, not one case of 

this was found. If there had been only one discovered case of insertion 

of Ds at this location, just t:: the le.ft of Shl, noth&ng could be-:cc,ncluded 

about the factors thc?t are responsible for its stability of locaticn. 

There were, hot-jever, two such cases following which Ds beh ved in exactly 

the same manner, and th: s suggests th,at the site in the c’hrc -:GsG;-?e where 

a coz.:rollin,r; element resides is an important factor in the control of 

an 
subsequent transpositicns of such/elerrl&i..., be it Ds, AC, Spm, or any 

other of this species. 

‘We may now return to give the evidence 0-f the differ nce in behavior 

w& 
& Q Gl G-e 

of dpm in plant 6899-l when compa:cd t;e tl1a.t in plant, 6845~~3. As stcted 
fl .- 

above, in plant 689-;A-1, the Spm element was located clo::e to Y in 

chrn-zosozze 9 as the kernel +nesbn its tostc:-oss ea?.- indic-ted( ! q_?~~t I, 

table 43). Seventeen plants were grown from the variegated Y class of 

kernels on ti;is ear in the summer of I-956 under cul?; re number 7260. 

All of the lants t~~:re vFLriegs.ted. ghe si llrs o f each fertile ezLr of every 

a plant in homozygous for 
plrnt rzceived pollen from/the tester stock which was/al m-“( state 57lS), 

YY PrY and FIX and in which no Spm was --,re sent. “he kernel t::.: es on the 

ezrs thes plants 
? 

:,roduced s.;.<e ,given in Parts II and III of ta,,;~~le 4.3. 



. Y-J percent of the kernels on these ears were in the "recombinant" clat,ses. 

&I Oti 
The ratio of kernel t; TT:\es on %s ecrs o.? three slants differed from tllis 

4 h 
LJwkJw in some manner, and the!% a++~ @AWHT in pnrt III of table 43. In plant 

. a- on the e~.r of the main stalk wxhe ratio of the pale colo:;ec 

tb+ h?i - 
to the variegated 

A than on the ears qroduced by 
g,c; LI,~&] &l ;I 1'.&& .lpYYmT /d.&;f Iq 'Ii!&* 

the sister plants, entered in part II, suggest?&+W that the Spm in it 

u/g &P. i&Q&- t' cl&Up-4 . I- more transnositions than in ?he sist, r 
r * 4 

plants. On the ear produced by the ti.llLr of this ;-;1ant, no evidence xas 

given of linkage of the one Spm in it with Y, On the ear obtained from 

plant 7260-16, a small sector was present in r-fill c'n all of the kez>nels were 

~~QJ.,d& 
pale colored. On the EW& of thPs cay, however, the ratio of kernel 

ty:es was the same as that on ears of the sister plan-Ls in n?rt II of table 

43. The er,? produced by plant 7260-17 was partially sterile an?! from 

the ratio of kernel t::pes on this wr, it tzns clear that some r,bnoymality in 

the %m carrying I chrcmosome w:-s responsible for th!s sterility. The 

nature of t!iis abnormality is not known, 



If' no trensnosion of Spm occurs during dcvolop.tizent 02 the sporo,~mous 

or spore cells in plant 
g&$ 

f having one Spm, then half of the gametes it 

produces would one 
4 

Spm and half woul.d have no Spm, As 8 conse:yuence, 

half of the kernies on the testcross e:ar 9t produces would be variegated 

and half wo;zld be pale colored. Eowever, such transnostions do occlLL&d 

and ofton this results in the an‘oe:!rance of two Spm elements in one -- 

nucleus of a sporognous or gpmetophytic cell and no Spm in its sister 

nucleus. Because of this, the proportion of cells with no Spm in the 

sporogenous or gametophytic ~~2.11s will depend upon the freauency of 

& .- 
occurL.c;nce ofA tr~:nsgositions,t.hat hcd . 3cm ??7?%**- . 

* ‘%us , the proportion of kernels on testcross ears t;xit are pale colored 

will incr::ase as rd the rate oi' t&&s transposit?on increases,,- \any $@ogeny h 
m cl /:&‘$q+.&7) I.&j \a &qJ&& dE;Ltk: 
l&S s interpretation & devdation 

from %e one pale-colored to one varieg ted kernel --testcross ears of 

@LG initia;lv 
4 

plants/hava one Spm in the2-r naclei. Therefore, whenever the ratio of 

J&.&d Qd 
ocle colored kernel,: to varic ,gated kernels deviates from the 1 : 1 in 

4 
favor of the pa!.e class on a testcross err or;' a ;:lant ha,ing one Snm 

-$-e fcuJ+d-4 WJJ -& 9 d :Py!&.~~ 
U&e cause for tiCLs is--~* transnosition of S22rn in a n&oer 0;: cells 

tts 
! 

w @-ia 
4 

l:l-te in develo?xcnt of s:ooroF;znous or gametonhytic tlissues. 

J&c) 
4 PO:? tj?is 

A .A 
0 . 

conclT2sion to q&q, the pale colored kernels on such ears mu::.L be 



scattc>red over the e:'r an not be clustered. It is obvious thr,t the 
1. 

latter ariscc From an ezr1;; wew&-ng 

5- 
eitlher trans-,T ,ositir:n of Spm or #yq 

is nossible to bs:t::;een the tm types of 

change in Spm that are resnonsible for 
) 

the unequal ratio of the two 

clam@ 
$fwl Lk'Q p-oQ+-Gm 

L2ties oi' kernels on an ear, VVthis is @  will be indicated in the 

of this renort 
section/de:lling with inactivation of Spm. 

The tes-;s conducted l,r-i.th the nror:cny of ;cY.ant 6895A-L, described 

above, indicated that the Sym in it and in the ma j07it:;r or? i-ts nro:7eny _' . 

did not ch<znce its lot:?!tion during e. rl:r develoy!?ent xlth any marked 

degree of 2-c:-: 
Also, 

ucncybs the ratios of pale to variegated ke::nels on the 

testcro,5,3 e~~?=s ent,red in p' rt II of *able 43 indicate, not many 

t rc&n ST? 0 s i t j. 01: 7. of it lqere occurring late in develogment of the sp0ropenou.s 2 

cells. ~IOIJCVC~, t3e Spm in tne sister :Iant, 689si3-3, underwent many 

transpositions and the evidence of th f. s will noti 'oe given. 

'&..e. Spm in ?Tla.nt 6$95;i3-3 was located in its Wx bearin,; chlao-osorle 9 J, 

8s the kernel t: 7)es on its testcrloss er:r izdicnted (see Tine 1, tcble &). 
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on this ear (275 pale : 192 variegated) deviated greatly in favor of the 

pale class. Th-t some of this was due to transposition of Spm was 

suggested by the Spm constitution in plants derived from the variegated, 

Wx class of kernels on this ear. The seventeen examined progeny plants 

were grown under culture number 7261 in the summer of 1956. Sixteen of 

them were variegated and one was totally pale pigmented. On the testcross 

ear produced by this latter p@nt, none of the kernels gave evidence of 

the presence of Spm. Twenty-nine testcross ears were obtained from the 

16 variegated plant in this culture, In only 5 of them was dpm linked with 

Wx and then not in all parts of each plant, Many changes,both in location 

of Spm and in its action]must h,:.ve been occurring in these plants as the 

kernel types on the ears they produced indicate, table 44. Also, chromo- 
kA&qmqWJ 

somal abnormalities may have been produced when this occurre as the 4 Y J 

deficiency in the Wx class of kernels on the tiller ear of plant 7261-5 

suggests. Also, on some ears UUUQJXH~~~EEXX~ the pale class of kernels 

greatly outnumbered Ic$x&f&kz~x the variegated class. In one plant, 

.bearing 
7261-10, an Spm element appeared to be present in the wx/chromosome as well 

as in the homologue with Wx but at a diffe.r*ent location in the chromosome. 

In plant 7861-12, the Spm in it was fully active in the tiller but in the 

main stalk, it was inactive in a number of kernels w 
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onhthe HHIEX&!X the first and the second ear. Among the kernels on the 

three ears 7261-6 in which Spm was present, a few appeared in which 

the Spm in them was only weakly active (see section dealing with the Spm-w 

w 
state of Spm)., The majority of these kernels were in the wx class. 

It is.obvious that i omp:,trison with the behlvior of Spm in the 

a-&t 
progeny tests so far outlined, t&G+xn in plant 6895B-3 was behaving in 

an unusually aberrant manner, not only because of the frequent transposition 

of &;1 that were occurring, but also because of changes in its action that -tia 

QhB W%f 
took placelandlthe possible effect it had in plant 7861-6 in introducing 

;\ 

a modified type of Spm action in the non-Spm carrying homologue with wxo 

Unfortunately, further progeny tests were not con&n&ed with any one of 

these plants. Thus, no more was learned of the subse(,uent behavior of 

this Spm that originally was present in plant 6629A-2 but hxd been greatly 

altered in its mode of behavior in the second generation plant, 6895B-3 J 

44 Q&j9 iJi$3\ pii3.d. 
and&n some of i$e progeny, in turnJ 

-7 



At this point in the discussion of trans--!ositic;n of Spm we will pause 

to review the evidence of this that h:ls been given so far, For t-ii3 

purpose, we will confine t?;e discussion to those that occur in plants 

having only 1 Spm element in them. In the f'i-st plr;ce, the ap?3oarance of 

In 
these plants may be considered, /Those isolates of Spm that undergo 

early occurring? tansposition during development, the effect of this is 

made visible in the apn' ,~ors.nce of the plant itself for they have large 

nw 
sectors in them that exhibit the pale pigmented pilenot?-e that ..::>ise when 

If' 3uc';l a sector extends into that part ot a nlant 

that produces an ear, the prsence of it may be evident anoQqet2h.e kernels 

on the ear following the teat cross conducted with it. IT the arells 

that give rise to the ear are derived only from those within the vale 

sector,-)Sh&h all of' the kernels on the testcross ear will be pale ni,pmented. 

If, ho?rever, only Some of the cells witin the pale ,c ector cc!ni;;:iSute to 

the ear, then a clckerly defined sector will a: me. r on the te;:tcross ear 

in w:ich all 0-f the kelnels will be pale pipmcnted. &gain, if a pale 

sector extends into the tassel , pollen grains collected from anthers 

within the sector do not contain Snm in them,azMb.tien used to make a 

m-l \ 

t Tt~cross, a1 ali oi' the/k;:--nels on the resulting ear are pale nigented, 

If Dollen W collected f-cm the ~. 
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the variegated parts of the same tassel is used in making a cross, then 

both ti pale colored and 331,~ varirgated kernels appear on the testcross 

ear. Tests of this type were conductd and theyeve the types of 

resu&t just described. Thus, the appe::rance)of uniformly pale pigmented 

sectors in variegated plants, the number of them that appear in any 

one plant,and the%+ relative sizes of them,reveal the time of occurrence 1: 

of transposition of Spmhduring development as well as the frequency 

me of this at any one time. However, inactivations of 
w/)iwfkiL& +q&Lu.d 

Spm may produce similar patterns of pale pigmented sectors,& 
4 

i - m but often it is possible to recognize the pale 

pigmented sectors that arise from inactivation, 8s will be indicated 

later. 

Early occurring transposition may also be detected by the 

difference in number of S&I elements, or in the location of an Spm 

element,in different parts of the same plant, 'vetailed evidence of 

this was given in the discussion of the behavior of Spm in plant 68724-1s 

and its progeny,th:it w&O? examined in several successive generations 

(see pagesAand tables 36 to 42). A high frequency of late occurring 

transpositions of Spm may be detected by several mens: 
q)p+ it”bh~~$& w 

the *I - 
*the plant, the ratio of pale to variegated kernels on its testcross 

ears, and the number and distribution of Spm in its progeny $ahts, 

The/plant exhibits a pattern of variegation composed only of small 

streaks pii;"t(e(l' &o in a non-pigmented background with states 5719A-1 
A 

and 5718 of al m-l that were extensively used in studies of transposition 
fJIhL4+ 

of Spm. These are produced either by mutation to or tow.rds Al type A 
w action)or by loss of Spm from some cells late in development'. h No large 

pale pigmented sectors usually appear in them. Also, the number and 

location of Spm is constant in various parts of a single plant. However, 

on testcross ears of these plants, the ratio of pale to variegated 

kernels deviates markedly in favor of the pale class, In the progeny 



derived from the variegated class of kernels, many plant may have 
A 

either two or more Spm elements in them or one Spm at a new location 

in the chromosome pomplement in comparison to the location it occuppied 

11~ the parent plant, 

If the Spm in a plant does not undergo frequent transpositinn 

@ i&W 
early in development nor during development of the sporogenous or spore 

/;LLuicQjut Q &a& +&-JiLI*? 'J 
cellsA lhe apperance of the plant is- . W ith states 

57198-1 and 5718 of alme', small pigmented streaks produced by mutation 

to or towards Altype action appear in a non-pigmented background. On 

-1, 
the testcross ears of these plants, 

A 
the ratio of pale to variegated 

kernels approaches 1 : 1, the deviation in favor of th pale 4 class being 

small. Also, in the progeny of these plants, few cases of transposition 

or\ &y&J& ) 
of Spm are detected, TX, the rate of transposition of Spm 

.tpvw& qp4ed+tp 
in a plant plow, when this is judged not only from the appearance of 

-\x&$ \ 
the plant but also from the number of cases of transposition of it w 

h 
lQ-Q%.A~ &j w$TL4 @w-r. 

encountered in progeny plaz&s derived from i&s testcross ear0 

kgkwda&& 
4 

However, 
&& -w 4 

when judged &om wn Sa its pollen grains 1 
-2 

the rate of transposition 

may be much greater, 
I- 

b-w %a 
& found. The difference 

4v 
in proportion of female gametes that carry a transposhd Spm element 

A 

to male gatiemes having such,may reflect the delay in time of occurrence 



149 

of transposition of Spm that is characteristic of the particular Spm 

tyW%~~- Liil!ibkM 
-,-the cells in the tassel arism m than those in the 

4 

ear. 
Progeny test 17, fipure 2 

Examples of transposition of Spm, previously discussed, and those 

that will be discussed in the future, should be reviewed keeping in 

mind the covlditions associated with it that have been outlined in the 

preceeding paragraphs. In continuing examination of transposition 

at another si& 
of Spm, the progeny of a plant having Spm/in chromosome 6 will be 

discussed. The presence of Spm at this site was first detected 

the ratio of kernel types on an ear of a plant (6704B-4, see table 18) 

carrying state 5996-4 aim-' and Sh2 in one chromosome 3 and al and Sh 2 

in its homolognojwhen an ear of this plant had been used in a cross 

with the tester plant, 6678, whose constitution is given in table 19, 

The phenotypes of the kernels on the resulting ear indicated that one 

Spm was present in the ear-bearing plant and that it was carried in its 
uay_ / 

M chromosome 6. 4 This is shown in line 1 of table 450 

To investigate further the behavior of this Spm, variegated kernels 

in the Y class were selected from this ear and sown in the summer 

of 1955 under culture number 6885. In culture 688511, 15 plants were 

derived from kernels that had received state 5996-4 aim-' from the female 
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ptiip&& and in 6885B, the pa nts had received al from the female parent J ./ 

and state 5719A-1 from the male parent. All 24 plants were variegated. 

Testcross ears were obtained from 22 of these 24 plants. In 21 of them, 

1 Bpm was present and it was linked with Y in 20 f P these plants, as shown 

in table 450 In one of these 20 plants, plant B-8, there was a marked 

deficiency in the y bearing class of kernels but the reason for this was 

not determined. It was obvious, nevertheless, that the Spm in it was 

carried in the Y bearing chromosome 6,x*% Excepting p&ant B-8, the ratio of 

the pale class to the variegated class of kernels on the testcross ears 

of these plants indicated that the Spm in w did not undergo 
,- i 

frequent transposition late in development. . . ..'In one plant, B-8, the 

single Spm element ii it was not linked with Y. In the remaining planti, 

B-9, table 45, two Spm elements were present and one of them was likked 

with Y. 


